Phacoemulsification is the modern state-of-art surgery used for restoration of vision in cataract patients. Pupillary dilatation and normal behavior of the iris is important for a successful cataract surgery. In 2005, Chang and Campbell described a novel entity called intraoperative floppy iris syndrome (IFIS) characterized by triad of flaccid iris stroma that undulates and billows in response to intraocular fluid currents, a propensity for the floppy iris stroma to prolapse toward the phacoemulsification and side-port incisions despite proper wound construction, and progressive intraoperative pupil constriction despite standard preventive preoperative pharmacologic measures.\[[@ref1]\] All these condition are known to increase the difficulty level for the surgeon and the rate of complications.\[[@ref1][@ref2][@ref3][@ref4][@ref5]\]

Various risk factors for IFIS have been described in the literature. Tamsulosin, a selective α~1~-adrenergic receptor antagonist, is a commonly prescribed drug for benign hyperplasia of prostate (BPH) and has been shown to have the strongest association with IFIS.\[[@ref1][@ref2][@ref3][@ref4][@ref5][@ref6][@ref7][@ref8][@ref9][@ref10]\] Patients on alfuzosin, another α-blocker, showed a lesser risk for development of IFIS compared to tamsulosin.\[[@ref3]\] Other drugs that predispose for IFIS include doxazocin, terazocin, finasteride, labetalol, mianserin, chlorpromazine, donepezil, and other antipsychotic agents.\[[@ref11][@ref12][@ref13][@ref14][@ref15][@ref16][@ref17][@ref18]\] Systemic factors that have been implicated for IFIS predisposition include diabetes and hypertension.\[[@ref19]\] In a recent meta-analysis, diabetes was not found to be a significant risk factor, whereas hypertension has been shown to be a risk factor for IFIS; however, the exact etiopathogenesis could not be explained in the presence of confounding factors such as medical history and treatment.\[[@ref20][@ref21]\] As pupillary behavior is proposed to be affected by the amount of pigment present in the iris, Friedman suggested that the color of iris may affect the behavior of iris during its dilatation.\[[@ref8]\] Due to paucity of data regarding IFIS from South-east Asia, this study was planned on Indian population. The aim of the current study was to find the prevalence of α-blocker use, incidence of IFIS, and identify the factors associated with IFIS in patients undergoing phacoemulsification cataract surgery in Indian population. In the current study, we also evaluated the effect of IFIS on operative performance.

Materials and Methods {#sec1-1}
=====================

All the patients undergoing phacoemulsification cataract surgery at a single center, from October 2010 to March 2011 were included in this prospective study. The participants signed an informed consent explaining the study that was conducted in accordance with the Declaration of Helsinki principles. Pre-operative data noted for every patient included age, sex, detailed ophthalmological workup (grading of cataract, color of iris, intraocular pressure, fundus examination, and any other associated ocular disease), medical co-morbidities (diabetes, hypertension, and coronary heart disease), and use of any medications with its dose and duration (at least one month of intake was considered significant). A trained staff noted all the above-mentioned pre-operative data while the operating surgeon noted the operative details. Four senior surgeons with an experience of more than 5000 phaco-surgeries participated in the study and were masked regarding the use of any drugs by the patient in the preoperative period.

The standard preoperative regime used was topical flubiprofen (0.03% w/v) or nepafenac (0.1% w/v), two hours before surgery followed by pupillary dilatation using topical tropicamide (0.8%w/v) and phenylephrine (5%w/v). Oertli OS-3 (Switzerland) phaco machine was used for nucleus emulsification by the standard stop and chop technique.

At the end of the procedure, the surgeon recorded information regarding the intraoperative behavior of iris, such as meiosis, billowing, and prolapse. Measures taken to manage these issues such as use of iris hooks, Healon-5 (sodium hyaluronate 2.3%), and intracameral drugs were also noted. Any further intraoperative complication because of IFIS, any difficulty experienced by the surgeon to complete the surgery and prolongation of operative time were also recorded. For analytical purposes, each eye was given an IFIS score of 1, 2, or 3 depending upon the number of features of the syndrome as described by Cheung *et al*.\[[@ref22]\]

Statistical analysis {#sec2-1}
--------------------

The database was collected on a Microsoft Excel (Microsoft Corporation, Redmond, WA) spreadsheet and evaluated using SPSS software 15.0 version (SPSS, Inc., Chicago, IL). The results were presented in percentages and mean (±SD). The categorical/dichotomous variables were compared using Chi-square/Fisher exact test and continuous variables were compared using unpaired *t*-test. The odds ratio (OR) with its 95% confidence interval (CI) was calculated to find out the risk factors for IFIS. The univariate and multivariate analyses were carried out using binary logistic regression analysis. The multivariate analysis was performed using factors from the univariate analysis that achieved significance at the 0.05 level. A *P* \< 0.05 was considered significant.

Results {#sec1-2}
=======

A total of 1003 eyes of 980 patients with 568 males and 412 females were operated during the study period at the given center. The study group had 354 hypertensives (361 eyes), 265 diabetics (269 eyes), 41 patients on tamsulosin (0.4 mg), 18 on alfuzosin (10 mg), three on prazocin, and one each on dutasteride and finasteride. The demographic profile of the patients, medical co-morbidities, and other risk factors are summarized in [Table 1](#T1){ref-type="table"}.

###### 

Patient demographics and risk factors

![](IJO-62-870-g001)

Incidence of intraoperative floppy iris syndrome (IFIS) {#sec2-2}
-------------------------------------------------------

IFIS was encountered in 48 cases (4.78%) in the study group (38 males, 10 were females; mean age 61.06 ± 11.50 years). Distribution of affected eyes according IFIS score was 23 (score - 1), 22 (score - 2), and 3 (score - 3). Prevalence of tamsulosin use in men undergoing cataract surgery was 7.0% (*n* = 41). Out of them, only 28 developed IFIS while three patients on alfuzosin (*n* = 18), suffered from IFIS. The remaining 17 cases of IFIS were not on α-blocker drug therapy. None of the patients on prazosin, dutasteride, or finasteride was noted to develop IFIS.

[Table 1](#T1){ref-type="table"} summarizes the potential risk factors in both the eyes with IFIS and without IFIS. IFIS was significantly more frequent in men than in women (*P* = 0.003), while age and color of the iris were not the significant predictors for syndrome (*P* \> 0.05). Hypertension was the only medical condition found to be significant predictor of IFIS (*P* \< 0.0001) while diabetes, coronary heart diseases, and cerebrovascular diseases were not significantly associated with IFIS (*P* \> 0.05). The use of α-blocker drugs tamsulosin and alfuzosin were significantly associated with IFIS. [Table 2](#T2){ref-type="table"} illustrates univariate and multivariate logistic regression analysis for the risk factors associated with IFIS. With 48 IFIS events, the multivariable model was limited to four risk factors found to be significantly associated with IFIS on univariate model at the 0.05 significance level. Multivariate analysis showed hypertension (*P* = 0.005), tamsulosin use (*P* \< 0.0001), and alfuzosin use (*P* = 0.002) to be significantly associated with IFIS, while male gender was not a significant risk factor. The calculated unadjusted and adjusted odds ratio (OR) for tamsulosin and alfuzosin use and hypertension is shown in [Table 2](#T2){ref-type="table"}.

###### 

Univariate and multivariate binary logistic regression analysis

![](IJO-62-870-g002)

In the tamsulosin group \[[Table 3](#T3){ref-type="table"}\], 28 patients out of 41 were noted to develop IFIS while the remaining 13 had normal intraoperative course. The incidence of IFIS in this group was 68.3%. When IFIS eyes were compared with non-IFIS eyes in the tamsulosin group, the patient age, color of iris, and frequency of medical comorbidities including hypertension were comparable between the two groups (*P* \> 0.05). The duration of drug intake in cases that developed the syndrome ranged from two months to eight years. The mean duration of drug intake was 23.11 ± 23.42 months for IFIS eyes as compared to 28.62 ± 32.88 months for non-IFIS eyes (*P* = 0.86). Similar to its incidence, the severity of IFIS as calculated by IFIS score was also not affected by the duration of drug intake (*P* \> 0.05).

###### 

Risk factors for IFIS among patients on tamsulosin use
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Out of 18 men on alfuzosin therapy, three developed IFIS with incidence of 16.6%. The mean age of the patients taking alfuzosin was 67.06 ± 8.18 years. The mean duration of drug intake was 35.44 ± 34.61 months (range, 1-120 months). There were 17 eyes with IFIS that had not been exposed to α-adrenergic blockers or other drugs known to cause IFIS \[[Table 4](#T4){ref-type="table"}\]. The mean age was 60.47 ± 13.01 (range, 48-86 years) years in this group. On statistical analysis, the only significant risk factors for IFIS in these patients was found to be hypertension (*P* = 0.002). Diabetes was not associated with an increased risk of IFIS (*P* \> 0.05).

###### 

Risk factors for IFIS among patients who were not on α-blockers (tamsulosin or alfuzosin)
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Impact of IFIS on outcome of cataract surgery {#sec2-3}
---------------------------------------------

In 21 out of the 48 IFIS cases (43.7%), the surgeon observed an increase in the difficulty level to perform the cataract surgery (*P* \< 0.0001). However, in nine cases no additional measures were required to overcome this difficulty whereas in 12 cases, additional measures were taken including use of intracameral epinephrine in five cases and Healon-5 in seven cases. However, the surgical outcome was satisfactory in all 21 cases. A statistically significant increase in the operative time was observed in IFIS eyes compared to non-IFIS eyes (mean operative time, 11.68 ± 3.46 vs. 10.01 ± 0.22 min; *P* = 0.001). There was no case of posterior capsule rupture or vitreous loss due to IFIS. In the postoperative period, iris chafing was noted in two cases and iris incarceration of the wound was noted in one case. The overall incidence of operative complications due to IFIS was 6.25%, which was significantly higher in IFIS eyes than in non-IFIS eyes (*P* \< 0.0001).

Discussion {#sec1-3}
==========

IFIS is a known entity encountered during phacoemulsification cataract surgery, and after its initial report by Chang and Campbell in 2005,\[[@ref1]\] published literature has confirmed its association with selective α-1A adrenergic blockers.\[[@ref3][@ref4][@ref5][@ref20][@ref21]\] Apart from α-1 specific antagonists, IFIS is reported with a variety of other drugs including non specific α- antagonist as well other drugs outside this category.\[[@ref11][@ref12][@ref13][@ref14][@ref15][@ref16][@ref17][@ref18]\] Specific α-1A receptors are said to predominate in iris and prostate.\[[@ref23][@ref24][@ref25]\] The high affinity and specificity of tamsulosin in these receptors accounts for highest incidence of IFIS in patients using this drug.\[[@ref26]\]

To the best of our knowledge, this is the first study investigating the incidence and risk factors of IFIS in Indian population and its effect on outcome of cataract surgery. Because both cataract disease and BPH are prevalent problems in aging men, it is important to analyze the evidence of the putative link between tamsulosin and IFIS. Practicing urologists, ophthalmologists, as well as primary care physicians need to be aware of this possible association.

In a database analysis of more than 96,000 men undergoing a cataract operation from Canada, 3.7% of patients had been treated with tamsulosin before cataract surgery.\[[@ref27]\] In its first publication of tamsulosin-associated IFIS, Chang has reported a 3% prevalence of tamsulosin use by patients undergoing cataract surgery. However, in a study from United Kingdom, Cheung *et al*. reported the prevalence of tamsulosin use to be just 0.71% among men undergoing cataract surgery.\[[@ref22]\] In a similar study from UK by Chadha *et al*., only 1.2% of the study population was on tamsulosin.\[[@ref28]\] Contrary to all these studies, in the current study, the prevalence of tamsulosin use was found to be much higher at 7.0% among men undergoing cataract surgery. As the actual prevalence of BPH in India is largely unknown, due to lack of large-scale screening database,\[[@ref29]\] this high prevalence is probably explained by the fact that tamsulosin constitutes the most commonly prescribed α-blocker for treatment of BPH in India.

The reported incidence of IFIS in literature varies across different countries ranging 0.9-3.7%.\[[@ref20][@ref27]\] In its initial report from US by Chang and Campbell, the overall incidence was 2.3%.\[[@ref1]\] Another study by Neff *et al*. from US has shown an incidence of 3.7%.\[[@ref20]\] Studies from UK have reported a lower overall incidence at 0.9-1.6%.\[[@ref22][@ref28][@ref30]\] Similarly, Oshika found lower incidence of IFIS in the Japanese at 1.1%.\[[@ref31]\] The overall incidence in the current study was 4.78%, which is much higher than global incidence. This higher incidence may be related to higher prevalence of tamsulosin use (as shown in current study) by Indian patients undergoing cataract surgery.

In the first ever report by Chang and Campbell,\[[@ref1]\] the incidence of tamsulosin-associated IFIS was 63% and 94% in retrospective and prospective series, respectively. In similar studies from Britain, incidence of tamsulosin-associated IFIS was 57.1% and 65%, respectively.\[[@ref22][@ref28]\] In the current study, the incidence of IFIS among tamsulosin users was 68.3%, which was comparable to the global incidence.

Blouin *et al*. from Canada, retrospectively studied the patients undergoing cataract surgery who were on tamsulosin or alfuzosin and found a much lower incidence of IFIS among alfuzosin users (15.4%) compared to tamsulosin users (86.4%).\[[@ref3]\] Alfuzosin-associated IFIS incidence was comparable in the current study (16.6%). However, Altan *et al*. from Europe have reported a much higher incidence (60%) of IFIS among alfuzosin users with three of five patients developing IFIS.\[[@ref32]\] None of the patients using Prazosin, dutasteride, or finasteride was noted to develop IFIS in the current study, although the number of patients on these drugs was too small to draw any conclusion.

The strongest cause of IFIS is the current or past use of tamsulosin and is well-proven in the literature. A recent meta-analysis has described a pooled OR of 393 for current tamsulosin use and IFIS.\[[@ref21]\] The adjusted OR for current tamsulosin use, on multivariate analysis was 133.3 (95% CI: 50.43-352.48; *P* \< 0.0001) compared to patients not using any α-blocker drugs in the current study, signifying a very strong association between tamsulosin use and IFIS. This was higher compared to the findings of Neff *et al*. from US with adjusted OR being 18.8 for current tamsulosin use.\[[@ref20]\] As alfuzosin is the second most commonly prescribed α-blocker in India, it was evaluated as an independent risk factor for IFIS. The adjusted OR for alfuzosin use was 9.36 (95% CI: 2.34-37.50; *P* = 0.002) in the current study. This was comparable to the meta-analysis by Chatziralli *et al*.,\[[@ref21]\] having OR of 9.7 (95% CI: 2.0-48.7). Other major studies have not evaluated alfuzosin as an independent factor as it is an infrequently used drug. Chatziralli *et al*. found that OR for tamsulosin use was 40-fold higher than current alfuzosin use for developing IFIS. Similarly, Blouin *et al*., have found OR of 32.2 for tamsulosin use compared to alfuzosin in their head to head comparison.\[[@ref3]\] In the current study, although no direct comparison was done between tamsulosin and alfuzosin groups, tamsulosin was associated with much higher risk of IFIS. On standard dichotomous analysis, the 95% CI of tamsulosin did not overlap with confidence limit of alfuzosin, indicating the excess risk conferred by tamsulosin.

On univariate analysis, the male gender was found to be risk factors for IFIS but on multivariate analysis, it was not found to be statistically significant. However, Neff *et al*. found male gender to be at a higher risk of developing IFIS with calculated OR of 4.7 on multivariate analysis.\[[@ref20]\] Hypertension was found to be a significant risk factor on multivariate analysis with adjusted OR being 3.0 (95% CI: 1.39-6.57; *P* = 0.005), similar to the findings of Neff *et al*., with calculated OR of 3.3. Prevalence of hypertension was higher among IFIS-eyes as compared to non-IFIS eyes (64.6% vs. 34.6%; *P* \< 0.0001). This was comparable to the findings of meta-analysis where hypertension was a significant risk factor with OR of 2.2. Diabetes and other chronic diseases like heart disease and cerebrovascular accidents were not found to be significant risk factors for IFIS as highlighted in some of the previous studies.\[[@ref20][@ref21]\]

In the current study, the incidence of IFIS among tamsulosin users was 68.3% while the remaining 13 eyes were noted to have normal intraoperative course. When these 13 patients were compared with 28 patients having IFIS, no statistical difference was noted between the two groups \[[Table 3](#T3){ref-type="table"}\]. No difference was observed between two groups with regard to the mean duration of tamsulosin use (*P* = 0.86). One important finding was that among patients on tamsulosin use, those having a history of hypertension were not at higher risk as compared to normotensive patients, signifying that hypertension was not found to add to the risk posed by tamsulosin use.

There were 17 cases out of total 48 cases of IFIS (35.4%) who had not been exposed to any drug known to cause this syndrome. Therefore, the incidence of IFIS among patients not exposed to any α-blocker was 1.8%, which was higher than the incidence reported by Chadha *et al*. for eyes not exposed to tamsulosin (17 of 1821 eyes; 0.93%).\[[@ref28]\] Out of these 17 cases, 10 were females and seven were males. When these 17 eyes with IFIS were compared with 927 non-IFIS eyes \[[Table 4](#T4){ref-type="table"}\], the only significant factor in favor of IFIS was hypertension with calculated OR of 4.7 (95% CI: 1.63-13.35; *P* = 0.002). The prevalence of hypertension in IFIS eyes was 70.6% compared to 34.0% in non-IFIS eyes. No other systemic disease was associated with IFIS with comparable age and gender distribution between the two groups.

IFIS has long been known to be associated with increased operative difficulty and adverse events during phacoemulsification cataract surgery.\[[@ref1][@ref4][@ref27]\] The reported rates of major complications in the initial studies were 7-12%.\[[@ref1][@ref2]\] However, with the growing understanding of IFIS and its management techniques, the complication rate has significantly reduced, in the contemporary literature, to as low as 0.6% for posterior capsular rupture (PCR) and vitreous loss in a multicenter study by Chang *et al*.\[[@ref33]\] and to zero in a prospective study by Neff *et al*.\[[@ref20]\] Similar results were seen in the current study with no case of PCR or vitreous loss being noted. As proposed by Casuccio *et al*., preoperative assessment of pupillary dilation can help predicting IFIS.\[[@ref34]\] Thus, measuring pupillary diameter after dilation as a routine preoperative protocol in all patients may improve surgical outcome. We encountered two cases of iris chafing and one case of iris incarceration in surgical wound; the overall complication rate in IFIS group being 6.25%, which was significantly higher than the non-IFIS group. Similar results have been reported in previous studies in literature.\[[@ref3][@ref4]\] It is a common opinion of most eye surgeons that IFIS increases the difficult level of the surgery,\[[@ref4]\] which was also observed in our study. The current study also focused on the effect of IFIS on the average surgical time of phacoemulsification, which has not been studied in any of the published studies. A significant prolongation of the operative time was observed in IFIS eyes compared to non-IFIS eyes (mean operative time 11.68 ± 3.46 vs. 10.01 ± 0.22 min; *P* = 0.001). It represented the statistically significant group mean difference with a range of prolongation being 0-20 min. The cases falling in the higher range, i.e. prolongation of surgical time nearing 20 min can have clinical significance also. The prolonged surgical duration can compromise the surgical outcome along with the other adverse effects of IFIS although no difference in surgical outcome was observed in the current study. The current study suffers with certain limitations in form of short duration, small sample size, inclusion of partial IFIS, and subjective assessment of IFIS and difficulty level by the surgeon. The one-month duration of tamsulosin use in the current study was taken arbitrarily, which might have reduced the IFIS incidence.

Our study highlights the behavior iris of in Indian eyes during phacoemulsification cataract surgery compared to the rest of the world. The prevalence of tamsulosin intake and thus IFIS incidence is much higher in this part of the world. The incidence of IFIS in the α-blocker using population is comparable with the global scenario, and brown iris behaves in the same manner. The discreditation of IFIS should not be laid on the shoulders of α-antagonist alone. Hypertension proves to be an important risk factor for IFIS although further studies are needed to investigate whether it is hypertension or some antihypertensive drugs that predispose to IFIS. IFIS increases the difficulty level for the surgeon to perform the surgery, significantly prolongs the operative time, and predisposes for other intraoperative complications. However, with increasing knowledge and appropriate management, final operative outcome is not compromised. Future studies are warranted to identify other potential risk factors and confirm our findings.

**Source of Support:** Nil.

**Conflict of Interest:** None declared.
